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B
B IG5
E AR A e B
MS1002 MS1002N
4,21,28 16 GND i
3,22 1,13 VIO i [ FELYJR
14, 29 2,14 VCC W AZ LR

1 6 XIN | e R AR B\

2 5 XOUT 0 e A IR R B

9 7 SSN | SPI MHLIEFEFE T, ARHFA L

10 9 SCK | SPI I A A2 11

11 10 Sl | SPI B A\ F2 1

12 11 o) 0 SPI it i #2 11, SPI 2SR A R B

13 12 RSTN | RGN, KA R

8 8 INTN 0 Hilbrbrd, KPR

27 15 STOP2 | Stop JHiE 2

30 3 STOP1 [ Stop iHiE 1

31 4 START | Start i 18
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WERS %

O A P A A e M PR 2 B ) 2 P 7 3 0 S AR I ik A R s 55 P A I ] Ak A BR T A
WEATRE M S AF AT FEVE . WIRS B R th— RPN IS B, IR AR A AT B TARAE
UERR PR AT T

ZH 5 BUE(E XA
N AZ Ak L L VCC -03~4 Vv
/0 fLHL L& VIO -03~7 Vv
i o R louT 30 mA
AR Terg -55 ~ 150 °C
R4 T 125 °C
ESD HBM >4 kv
HEF TR
BAFRUE, FREREN Ta= 25°C +2°C.

ZH (el IR Yas RME | AME | BROKME | B

N AZ Bt L VCC  |VIO>vCC 1.8 3.6 Vv
/0 i A i s VIO 1.8 5.5 Vv
— kN IR R tri 50 ns
— AN T BV B ] tha 50 ns
it R R A T ) tr 5 ms
it 5 ik R T B S () tha 5 ms
IR Ta  |[TABEEEIT 125°C -40 120 | °C

1 AR ERE I XIN, XOoUuT
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HASZH

B st
VIO = VCC= 3.0V, T, = -40 ¥ +85°C
2 el A% A OME | BURE | BOKME | $A
4 MHz fhifk B Ihs VCC=VIO= 3.6V 260 A
Iy T 00 8 R 7 L VA e |0 TR0 T 15 mA
S HLIAL IDDQ  |FTf I 5 @85°C <0.1 A
IR IR IL -1 +1 HA
i v U Vor |lon=tbd mA, VIO=Min Vio-0.4 Vv
i AR s Vo |loi=tbd mA, VIO=Min 0.4 Vv
PNV Vi |LVTTL, VIO= Max 2.0 Vv
i KL Vi |LVTTL, VIO = Min 0.8 Vv
it R e v R S Vin 1.1 2.4 Vv
it 5 R e R A L L VL 0.6 1.8 Vv
it s e s R A A Vi 0.1 Vv
KImER R
ZH Ginel A% A m/ME | A | ROR(E | B
BN Cin 10 pF
£ VCC=VIO,
G Co 10 pF
f=1MHz, T=25°C i}

L IE] Cio 10 pF
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I ) 90 2 B T
VIO=VCC=3.0V,T;=25°C
ZH ] A w/ME | UOBME | HOKME | AL
-40°C | 25°C | 85°C
D&y e LSB  |VIO=VCC=3.3V 3.6V | 33V | 3.0V | ps
35 63 111
-40°C | 25°C | 85°C
D&y e LSB  |VIO=VCC=2.5V 2.75V | 25V | 225V | ps
38 76 156
s VIO =VCC=33V
P v 22 o 50 ps
Ta=25°C
PR 4%
ZH (i) WA w/AME | AUE | BKME | A
IR S I A Clkns 1 4 8 MHz
]3%%% H%T}EE*EEH [‘Eﬂ toszst 100 Us
E% H%T}EE?E HTJL I‘Eﬂ toszst 1 ms
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http://www.relmon.com 3770 7



http://www.relmon.com/

i BATIEL

RUIMCIIG TECHIOLON

DiResiR
1.sP1 0
MS1002 1] SPI 4% [ 2 5 4 2k SPI
3-2k il SPI #1
SSN H N By el 28—
M 5% 5 57 (MSB) T 4 A% iy LA B ARV (

LOW-HIGH-LOW AP, FdiE ] LS 7

t

sussn
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pwl

SSN t
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(LSB)4

‘7

R R
T JE k.

N SCK [ _EFF 25 A7 INTN & (R RD RS,
DL 7 e i o

e
-
sek N K

MS1002

B FEE— SerialSelectNot (SSN){E5, AR TAELE

T4y SSN RiE—A

e

SI MSB X B X B X LSB X
Lig— —
—) — thd
1. SPI 5t
S
— — tpw, — tpwssn—p
e W N
st X mse X s T X tss [X
tsn.id —
so j ' — mss_ X msB-1 X 1 X LsB y—ro
tvd — F
OPCODE DATA
2. SPI I P
S5 (ine] Vio=2.5V Vio=3.3V AL
AT IR Bh AR foic 25 (HRKME) 40 (HRAE) MHz
AT BR, R towh 20 (He/MED 12 (H/MED ns
AT Bh, BRPP towl 20 (He/MiED 13 (/MDD ns
SSN ﬁ%ﬂﬁ%@%ﬁﬁ tsussn 20 (%/JWE) 20 (H%/J\{E) ns
SSN EE?}E%ZI‘QEQ%}(‘{[{J%E tpwssn 25 (%/J\'f_a) 25 (H%/J\{E) ns
SSN 7E SCK I P& Ja 1 PR Fe B[] thesn 15 Cie/MED 15 (H/MED ns
BAEA LB SCK T P&V [ Bt [1a] tsud 5 (&/MED 5 (H/MED ns
BAETE SCLK N B Ja 1 PR e s (1] thd 5 C(ie/ME)D 5 (H/MED ns
TE SCK b TR B i e tud 15 (F/MED 10 (F/MED ns
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RUINCIIG TECHIOLOG!

SV T e MS1002

2. ARG R ALH

Htﬂhi‘i

Reset

(at pin RSTN)

¥t

rfs

Start/Stop accept % accept
3. RGN

ZH el w/ME | mRKE | BT
Bk T toh 30 - ns
TES ALK T 5 2 n] DA 52 ok ) ek (1] 1] B trfs 30 - ns

3. R

N T IBR AN SR, BIREREAE R E 2. A RN % B e A M R R
MS1002 & {3t P of Ht YA [ i 11

VIO -1/0 it HLE

VCC - A%t H FL e

B A 1) Ground 51 I 122 3% 42 21 BV Rl LB AR T2 1o VIO T VEC B i — AN H it B [ e (1)
AV ER AR G . AR AT A, R T /0 R SRR T

I B H 7 4 AR R B G L (R OR, SE A IR T I A R A . R U R AR i =
Wi, BRI —N 70 A2 R 008 g8 38t A E

VIO 47 pF (/22 pf)

VCC 100 pF (H/ 22 up)
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RunNeng TEcH

N YT &Y
41 BEEFHFH
MS1002 5 6 £H 24 {7 [ & % 17 45 -
175 0 (REGO, Hiik: 0x80)

7 | BRIk S ik wHE
23 0
22 0
21 1
20 0
19 0 "
18 0 n.c. RFEERIME
17 1
16 0
15 0
14 0
13 0 D! WE CLKHS it 2 I i 1) 0="A40, 1=2 7
12 0 ClikHSDiv A ESE 2=4 38, 3=4440
1 0 0 = Oscillator off
b 1 = Oscillator on
START_CLKHS | JT )5 =ik 4ik 7 % . N
10 1 2 = W B M IRACYR I (3] =640us
3 = WH PRI IR I [H]=1280us
9 1
8 0 "
n.c. PREFERINE
7 0
6 1
0=RHESCH (UETEH 1 47
5 1 CALIBRATE | JFJH /5% 7 ALU H IR HE 2
1=K e ()
" e e | 0= FEME G H BRHE
4 0 DisAutoCal | FF/a /5K TDC Hiz4T H 3k o L
B 1= XM E BT RE
I 0= T 1
3 | 1 MRange2 | MEPEIIIEEH 2 wff.
1=llEEH 2
.\ 0= AFIANGES - N}
2 | 0 | NEG_STOP2 | J[fl Stop jij 2 ffiA *ﬁf%ﬁmﬁ LT
1= RIEINGES - FRFIE
‘ 0=JERAMAEE - FFHE
1 0 NEG_STOP1 | Jx[n] Stop JHiHE 1 fi A #&m%ﬁ1? Lﬁm
1= RENGES - TR
- AAEE - LT
0 0 NEG_START | Jx[f] Start jliiH 1 A O#ﬁﬁﬁﬁ{ﬁ Lﬁm
1= RIAFINGS - TR

WM Fiis B RSB A BR 24 W)
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H7E% 1 (REG1, Hihk: ox81)
£ | BRI S ik WE
23 0 MRangel: MRange2:
» | 1 FITESCALU RS R, | 0=Start 2 =1.Stop Chl
HIT2 MRangel: HIT1 - HIT2 1=1.Stop Chl | 3=2.Stop Chl
21 0 MRange2: HIT2 - HIT1 2=2.Stop Chl | 4 =3.Stop Chl
20 1 3 =13. Stop Ch1l
3 . 4=4, ?top Chl MRange2:
5= FLanfk 1 =Start
6 = Call Chl
18| 1 =2 L 4 L
HFESLAW HHERITR: | S cnn
HIT1 . .
1 MRangel: HIT1 - HIT2 9= 1. Stop Ch2
MRange2: HIT2 - HIT1 A= 2. Stop Ch2
B = 3. Stop Ch2
16 | 1
C=4. Stop Ch2
, 0= XHIhRE
15| 0 | EN_FASTINIT | j3ghtusd ) iaih it 9%# -
1=JjashIke
14| 1 TRFFBRIME
131 0 0 = Stop J&IHE [
NN T = Stop IH1IE
12| 0 HITIN2 | 7 Stop jid 2 HITU kS P
11| 0 1=1 ko
— 9 ANHie Y
0| 0 2 =2 Mk
5 Stop M 1 TS |
HITIN1 1 T k% .
9 0 ’E Stop 1HIE A ik 7 4= 4 ko
8 0 53 7=ARNVTEE
7] 0
6| 0
50 0
4| 0 .
n.c. PREFERNME
3] 0
2] 0
1] 0
0| o
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MS1002
HFE5 2 (REG2, Hibk: 0x82)
AL | BRIA S5 ik BE
23 0 e . Bit23 =1: Timeout "Wl & {7
=l NEILED by
22 0 EN_INT[2:0] ?Eﬂ\jifggf*mﬁk Bit22=1: End Hits F1 Wi fil &L
21 | 1 TR Bit21=1: ALU i fir
20 0 RFEDGE2 IS 2 I U 0= _bFFal FFEus
19 0 RFEDGE1 THIE 1 i sk 1= _EFHRAT R
AT HE Stop Rk ¥ B HIERT,
LA Start JIE 155 — Ak O 55 _
180 | O DELVAL1 R . 14 (O SEHS . S DELVAL1 = 0 #I| 16383.96875
INEER Sy, Tref BIfE ST,
H7E% 3 (REG3, Huifk: 0x83)
| BRI 25 ik wHE
23 | 0 ne. (AR fE
22 0
)1 0 EN ERR VAL FH T [H) Vs B 53 ALU 5\ OXFFFFFFFF | 0 = %]
- - B2k R A7 A 1=JF)H
0=64 s
20 1 1=256ps
SEL_TIMO_MB2 | 7EMI S 2 P i Hi 1%k 5 i 1) FR i) 2=1024 ps
19 1 3 =4096 pus
@ 4 MHz CIkHS
NAERE Stop Mkph 15 B A LERT, D
Start J#IE 158 — /MK ST AR T DELVAL2 = 0 %
1801 0 DELVAL2 o 14 AP EEEGH 7, 5 A /NEGH S 16383.96875
Tref 1550
H1E5% 4 (REG4, Huhlk: ox84)
AL | BRIk 5 ik wHE
23-19 2 n.c. PREFERINE
7’3@‘* Stop ki 4 B IR, DA
Start JEIE 25— kb ik SR UG
180 | 0| DEWALS | iy, 14 fdigiiss, 5 fr s | DELVALS =0 31 16383.96875
4y, Tref HIfSEL,
H1E% 5 (REG5, Hifk: o0x85)
A | BN SH ik wHE
23 0
22 0 n.c. {%T$¥KU\1E
21 0
1=FF/a M g
L il , il o e e s
20 0 EN_STARTNOISE R G A A —ALLE 0 0 = % ] 7 5
19 DIS_PHASENOISE | M7 B0 DA 20 B 4 5 1] 1=RHABMHPAIG
18-0 n.c. LREFBNE
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i MS1002

4.2 HAEMG

MSB LSB B

1| 0| 0| 0| 0| ADR2 | ADRL | ADRO | E%idfE%|Hutk ADR 75 77 %%

1|/ 0| 1| 1| 0 | ADR2 | ADRL | ADRO | Mithli: ADR F 25 17 # i BB U5
o1 ]1]1]o0 0 0 0 Init

0 1 0 1 0 0 0 0 Power On Reset

0o| O 0 0 0 0 0 1 Start_Cycle

0| O 0 0 0 0 1 1 Start_Cal_Resonator
o|lo|o0o]|o0]|oO 1 0 0 Start_Cal_TDC

M5 =S (MSB) T i A i LA B AR AL (LSB) 45 R - AR A SE fieJm — 2, MS1002 A 1 i 245 5E (K % 47
WEEPAT L. AREELHITTHAF. BTN LIHRIT L.

WSy PP S I B e R R Y . AR AR AR 5 SR — NI B BT, MS1002 A TR E
HuhiE A5 A7 AR A R AL 2 SO it o AF A ETHE AR — SR By 5 1

4.3 ZEREFHE

bk | AR | A3k g

0 RES O | 32 | WIELR 1, FwEFa8, 16 MBEGHR, 16 H/NIGH 5
(215_20 2»1_2»16)

1 RES_1 | 32 | WEHLR 2, [EiF S, 16 (BHG 7y, 16 A/

2 RES.2 | 32 | MEHLR3, WEwEid o, 16 MBHGE 77, 16 A/hEGEE

3 RES_3 | 32 | MIELR 4, [wyr s, 16 85, 16 A/ NG 77

4 | STAT | 16 |15-13 |12 11 10 |9 8-6 5-3 2-0
it _
X ‘ X TDC | Ch2 /) | Chl f | 451547
TR | BB | BB | M
. B | Hits #0 | Hits 3 | #5955
i H

5 REG_1 8 BREEFFS 1 PS8, FRIMAEE

HOE S5 AL R 45 SR 27 A7 45 ) 7 G H R AR AR ORI A A Bl 2 T R R LE
PAUR JL R A0
1. HAGENEERE 1 Jh A ] G I f .
2. MEVEHE 2 A IEE, DB S EUER
3. WA RS 1 b a] DUBEAT A vl &
FEM VG 1 AR ARSI AN, ol 0 [R] ) B A R O T AN R e e 4o SR B 22K
PIANRSHEIS B T, U] ALU Jii H R AH R 25 SR 25 47 25 HH 55 N OXFFFFFFFF,
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a. MIEVEH 1, FEATRIE (Calibrate = 1)

) 8 5 SRR PAY IS v IR e R AR R B, A R R I B A T AR SR ME RS B ER BL DIV_CLKHS
(DIV_CLKHS=1,2,4), HEME 2 32 7€ sk, Hi 16 Fr4E %A 16 fr/NERAL . BRI — MR HEAE &5 —A
iR AR BATH NI AL (1), DA AL (2 0) 45 5, B DL 2 IAME TR R AEE

Time = RES_X x Tref x 2CIKHSDiv = RES_X x Tref x N, with N = 1, 2 or 4

Time < 2 x Tref x 2CIkHSDiv
b. WEH 1, AUEATRME (Calibrate = 0)

R HEE 2 B A RS B8, DL 16 ALAE BT A7 £ 45 H 25 A7 #5 F 7 B G (WORD) o 45 1
FAF AR T (WORD) BN 0. S5 AR BARAT RUAZ AN, B 2 UAME I A7 7E

Time = RES_X x LSB = RES_X x 65 ps
c. MIEVEH 2

FEMETEHE 2 1, MS1002 HSCRFIRUEI & o 05 25 B P S v o o A A AR A5 8, PR AR I
PR T AP ALHET BHER L DIV_CLKHS (DIV_CLKHS=1,2,4). FAE(ERE 32 fiE i, 16 ArBEHOM 16 {
ANEUA S DR — MR HEAE 5 ] — AN S R A AR . R ATR S s AL (219) TR AR, DU AL (2719) 45 3,
L 2 AN A AFLE

Time = RES_X x Tref x 2CIkSDiv=RES_X x Tref x N, withN=1,2 or 4

4.4 WEFHFEH

MS1002 $24E 7 —A~ 16 MRS T A7 4%
Bits AR b Bia
10 Timeout Precounter oI E VIR 2 14 AU A v H 1= th
9 Timeout TDC 7R TDC i 1=ith
6-8 # of hits Ch 2 BIRAE channel 2 18538 R 95 J LUK R %L
3-5 # of Hits Ch 1 $7RTE channel 1183 F 28 LUK 4
0-2 Pointer Result-Register BEMB I N — AN g B AT A7 A ik

e St B R 4 PR A ) WA S : V3.5 2023.07.05
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5. &R 1

5.1 #id
a. P> Stop 1HIE LA — Start JHiE
b. B/ HEE N 65ps

c. [A] RNkt 043 #E6E 7124 15ns
. B> Stop IHIE AT LLIEAT 4 UCKFE
. METEHE: 2.0ns--1.8 ps
BN TE A AT LA £ BT/ T B ok

7 TDC s M 5 385 P 01T LI 0 A% 3R A 38 SR gE AT v b 2 N [R) [T Bl & () o R BRI 1 X il
EAXEE] TDC W F B, Sh LR RS *ﬁ*ﬂﬁﬁﬁ’ﬁﬁ@%ﬁlﬂi@ﬁwﬁﬁfL)ﬂ%ﬁ%ﬂﬁiﬂ?%%
T T EE B N B SO REIRAS 0 e v I R R A b A T SO B P D R ) A A R A R B
B R E o

S oo O

High-speed unit

S I i AN | i | coarse
v - \\ o = | counter

v v v v v

> dynamic value memory

Stop

v
data post processing

W HE TG START (55 MUk, #2003 STOP (F- 545 1k . BN TR R S 48 1 A7 B ARELAF T2 8 1 - H .
A LATHS ) START {5 5 F1 STOP 55 [a] i [ [A]f&, I &V FE A 20 iz,

3.3V il 25°C I}, MS1002 It /N o #E% 2 65ps. RMS % KZ)J2 50ps (0.7LSB). i Al L %]
FEL 5% (100 A 7 B IR A TR) A AR K M o 3 i o A o SR M e R B A R TR AR T B R AR 25 . TEAHE
AR, TDC W — AP SR HERT B0 E B DY RS2 T RS /NI PR : tyy = BIN x 26224 = 1.8 s
-t
e et

Start -
—t > L ety
Stop 1 I l | I
WP ME4
Stop 2
— t
INT |
e i} ] Eiipa
tph 2.5 ns (min.) /N K
tpl 2.5 ns (min.) /IR P
s 3.5 ns ns (min) Start 5 Stop 2 [i]
1.8 ps (max.)
trr 15 ns (typ.) TR E T
tff 15 ns (typ.)
“REHHE: 560 o . o [N
wa Afei. seons S — B H 5 L A A
KRH#E: 4.6 us
txx Jo s ] B 1)
tyy 1.8 ps (max) e K &V

BN 3 v ARG SR B B R BRI ER L TR R Ak, PTadEId REGO 1) bito-
bit2(NEG_START, NEG_STOP1,NEG_STOP2)All REG2 ] bit19-bit20 (REFDGEx) K347 15 B il K15

BeIH i 3 A A G B A ] A5 : V3.5 2023.07.05
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5.2 WA E
5.2.1 REER

Configuration

-Mode

-How many hits per Chan.
-Clock

-Calibration

1

Initialization F_

TDC unit waits for
-Start pulse

-Stop pulse(s)
timeout

Calibration Read Data
measurement

; Write
ALU postprocessing new value into
according to HIT1 & HIT2
HIT18HIT2 one stop more than
l L only one stop
| Interrupt H Read Data |

5228

FEFTURAE ] MS1002 Z Hil, 2N E AT E

MEFEE 10 FERE N
a BB EIEHE 1: BE REGO [f bit3, MRange2 = 0.
b. L FEZSE I

REGO ] bits10-bit11, START_CLKHS FH >Rt e iy sk i

REGO ] bits12-bit13, CIkHSDiv »& K B ZH M A B s BUE ) (1, 2804) o XX IETE
1 R E AR EE, FOYRAAE 2xTref (PHERIMER) KT 1 5 KRS I [RIFR AT, ALU 422
1EH TAE. 50 ALU % Hi1E 9 OXFFFFFFFF.

IRt B 2xTref CEBRTET) <1.8ps, LABE G0 R v A S 1R 386 H o
c. BCE T hit XL

F P AT LAYE REG1,  bits8-bit10(HITINL)FI bit11-bit13(HITIN2)H ¥ & MS1002 ZLII & (1) hits 4 4L.
A EIE B 2 AT 4 . MS1002 2> — FLIN & B 2 58 B 2B hits B0 B v k.
d. Rk

F T 008 1) R S i P M L I P SO T 228, T BA MS1002 1Y ALY i PN A IE I e 2R
AIEIE ¥ E REGO [F) Bit5(Calibrate) y “17 SRIGFATHEN & . A7 (£ FIETHEN & .

N T HEATRAME, TDC UG 1 ANAT 2 NS H R A, XA EEEIE call I cal2 FEEIER K .

AW AR 7792 0] R SE BT R HE 4 call A Cal2:

& JHIL SPI 11K 3% Start_Cal_TDC 54 R 5L IF 5

& (HBUE REGO 1Y bitd(DisAutoCal)=1 K H B 5. 75K 2 HS H Al o i ik 1 3l ST

PoH B B B 3 A IR A =] A5 : V3.5 2023.07.05
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e. & X ALU a3

JAE TDC Bt NEE R DR 4 Wk, HZRR AT BB BE L ALY TSR PTNME 5 22 18] H I

Z. W LLTE REGL [¥) bit16-bit19(HIT1) LA K bit20-bit23(HIT2) i T B . FAREEN:
1=1st Stop Chl; 2=2ndStop Chl; 3 =3rdStop Chl; 4 =4th Stop Chl;
9 =1st Stop Ch2; A =2ndStop Ch2; B =3rdStop Ch2; C =4th Stop Ch2;
0 =Start; 6 = Call Chl; 7 =Cal2 Ch1;
ALU TF524 70N Hitl - Hit2.
Bildn:
REG1 = 0x01xxxx = 1st Stop Ch1 - Start
REG1 = 0x23xxxx = 3rd Stop Ch2 - 2nd Stop Ch1l
REG1 = 0x06xxxx = Call

AR FRHERRAT, T ALY ST S8 EMRHETHE (BR 7 IEE B RHER 2 4h, ALU B it

Call/Cal2 JRIGHHE B N i ZA7a8+) &
_HITL-HIT2

Cal2-Call

RES_X

Cal2-Call = gradient
Time = RES_X x Tref x 2CIkHSDiv = RES_X x TrefxN, N=1,2 or4.

-~
measured
Hime forbidden
Cal2 TR
Cal2-Cal1l
REEX————mmmm———> I I:gradient
Call 1
|
|
|
2xCal1-Cal2 '
=offset ! &
1xTref i 2xTref real
g time
time

f. e A il 7 20

I E REG2 [ bit19-bit20(REFDGE1&FEDGE2), A/ LLEHE STOP H A\J& L Fhis/ T BT sd
firh 5 (RFEDGE=0)I A& L TR AN B[Rl i A (RFEDGE=1) . I/ ATid id 15 B REGO [F] bitO-bit2(NEG_X)E
fG—ANE IR (Start, Stopl Hl Stop2) HHI—ANP A4S, 24 RFEDGE = 0 B}, NEG_X=0 N - F+%

fili %, NEG_X=1 M FB&# bk o
g
H 5] EI(PING, INT) AT LUA ASE ) i, 7E REG2 [1) bits21-bit23(EN_INT) i fTi%+% .
EN_INT= 0 JEH s
1 ALU %N
2 DIEBITSE R E R AL
4 TDC H.ycih
WR T E AR AN P B R, eTiE B0 TN [ R .
TEAT G B ES— D rfd. T TwEZE, HPSauaE KIERE “nit”
HWItEA MS1002 LU TDC et 4552 Start 1 Stop 15 5 -

e St B R 4 PR A ) A S : V3.5 2023.07.05
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5.2.3 W&

WIgsAZ 5 TDC fRodill & 5o ) Start kol 5146 TAE, XSG E RS (TEMEEHE 1
HRIE R Z 4 YORRE) BB QUEYEHE 1 R 200 1.8ps ) JE A5 1 TAE.

B [0 6 R 0 A o AP A 7 TDC AT IR &5 A2 25119 bits3-bit8 FI R HRAEIIHH .

R BEATRME, WP 5SS 222 5 TDC JFAG N & — AN AP A B BE IS b i 0 (Tref /1, 2 BK
4) . RHEJRUEEIE (Call 1 Cal2) {7k fE TDC R,

-5 Cal2
Start J_| - a >
Call

5.2.4 BIE A0 E

TEMEAR, ALU FFEAIKIE HITL A1 HIT2 (91 B A B IR LS RE N 2 A7 88 . WA AT RS
#E, ALU 14 16 A7 J5UUREOE B4 o At o WREATIRAE, T ALU A4 2 A7 2 1 BLREAT THE T A% 46
32 7 {4 I RV B8R i S 7 A7 2

W HE HIT1=HIT2=5, B[JJHT ALU.

ALU TTAF FTAE 9l (R 18] H o 75 BEAT A MM FL R IS 2R

A HE i
3.3V 220ns 1.8ps
2.5V 310ns 2.5us
2.0V 580ns 4.6ps

EESE ALU SSRAE AT IS (F8 REG2, EN_INT Wi E) , HEEgh BL2ifr os vh o ml L it 2dis
bR AL S BAL. ARG AR R I NIREI Y 1, HFRE N AN BRI IREFERN
bit0-bit2 ] LA 7~ H E AN SR () SZBRAL E

PoH B B B 3 A IR A =] A5 : V3.5 2023.07.05
http://www.relmon.com F:3770 5187
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5.2.5 EEHRE
DUAE R AGEAAD 10110ADR BLAEHS L EUE 1. FAE AT 16 RO ORBCHERIE ) B 32 IXTE
o CORERAE) , MS1002 M A7 U df i i 45 R
a. ARRAERHE S 5
ARBHERE 2 VA 2 HIAMDTE X B 16 4075 175 5 4L
1 BIN = REAERI T TLEIR I [A] = 65ps
Time = RES_X x 65ps
b. A HEH A% X
RHERAE F& LA 2 AOAMIDTE 2 B 32 A28 58 i r 8, A2 ABEUE RS B ) 5 2
Time = RES_Xx Trefx N, N=1,2 or 4
B ZE A RERBIT 2 x Tref x CIkHSDiv, 75 ALU #4233 H I 2 764 H 25 77 85 'S5\ OXFFFFFFFF.
AU BERRA SRV — ORI . ERAIE—VCREE, MAZFE HITL/HIT2 s A8 ar & R 7R
ALU THEFAREE . 7210 HITL/HIT2 5 N4 2 5 4.6us CREHEE) 353 580ns (AERRMEME) 2 WASRETE

RIA] HITL/HIT2 3E4T30 5 R 1E
flm:

configuration

write reg1=0x104400 '4 hits on channel 1, calculate
Hit1-Start

Initialize

while(Check interrupt flag)

write reg1=0x204400 calculate Hit2-Start
wait(4.6us)

write reg1=0x304400 calculate Hit3-Start
wait(4.6us)

write reg1=0x404400 calculate Hit4-Start
wait(4.6us)

DUAE A RAF R A AL 27 A7 4% 0 21 3 i, BOANTREFIUE SR 7 w7 A7 A ik 4.
)i MS1002 FEHEAT T U 2 fi s 0 I A IR ACRS “init” FRRATAGAL LAE T TDC AT BLERCH K

Start Al Stop {55 .

e St B R 4 PR A ) WA S : V3.5 2023.07.05
http://www.relmon.com F:3770 1970
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6. WETER 2
6.1 #id

a. RH—A Stop IHIEXT N Start IHIE

b. SR 73 H2% Jy 50ps RMS

c. [AIRGMKIPRF I 7 HE 20N 2 x Tref

d. A 3 JCRIFRE

e. MIETEMHE: 2 xTref~dms@4MHz

f. ALk AR R ik

g. BN Stop 15 5 H8H — KGN 10ns FIRTAE O, AT HEALHERTIY stop flifE

7 TDC A2 VMG S o 1] A 1 A% 3 AR SR AT (6 FE B[R] ) B U &2 1) (B n] 25 58 3
gy, MEYEH 1 o fENETEE 2 R BT ERCARY R nll & 1 SOR I R R, 73 HRR IR AL
FEAETCT, TDC Y i 5 7o AN I 2 BN B ()R] B, A& AL START Bl STOP 15 5 2 AH QI i HE
B b T 22 8] B T6) B 5] 18] (fine-counts) o £ P RS 25 U & 22 [8], TDC ic T 2 vHE I8 4 1) J&) 191 8 (coarse-
count).

Finecount 1 Finecount 2
; o -— Cal2 —
> - > - | Call :
| o [ Ee—

Ref. :
clock : :

- .
Coarsecount
Start

Stop

Runtime T
High-speed unit

time = Tref x (Cc + (Fcl - Fc2)/(Cal2 - Call)
3.3V 1 25°C IF, MS1002 /N HE% J2 65ps. RMS 3% K ) /& 50ps(0.7LSB). | HLEK (4% & 4E
AR [A) 2 FEHR TR AT H R o I B Rl 2 v ) 2 SR i U (R e 00 e ) R . DRI A
ETEE 2 PR TR, AERUEIT, TDC 43 S — /N R 4 32 v e 0 341
W BV A2 PR TR BRI K /h: tyy = Tref x214= 4ms @ 4MHz
Start Fll Stop <[] [1) I 22 DA 26 A7 1l & 3 Bl 11 5

I 8 (2 1) ik
tph 2.5 ns (min.) N L
tpl 2.5 ns (min.) N L
o t
S 'S
s > Tref tart 2 Stop < [f] @ ok vy

Dis_Phasenoise=1
Start 3| Stop 2 |f] @

tss 12 x Tref , _ oot b et
Dis_Phasenoise=0 Stop 1 ﬁ

Start

trr 2 x Tref AR A M4t |
o - W
tff 2 x Tref e NG INT |
tva 4.6ps(max) ALU FF 46 B A 21
4 e
tyy ms (max) I R B [l = 21 x Tref
@ 4MHz

FER NS T, A — AN N i 28 ATl PO R R E R MRS R . nTEIT I REGO
[l bit0-bitl (NEG_START, NEG_STOP1)ik#ft &R . HANITA K] START/STOP H A\ 1330 45 vy e~
s

Ve IR Start-Stop Z AR 25 /N T B /NEFBR tss, U] TDC ¥ ZBE FTE /N T tss BB 2 ik .

PoH B B B 3 A IR A =] A5 : V3.5 2023.07.05
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6.2 JXFIER

6.2.1 i ER
| Configuration |
| Clock calibration |
| Initialization |17
| Start cycle |
| Fire pulses generated | | Waite.g. 1s |
TDC unit waits for
-Start pulse
-Stop pulse(s
= G | Read Data |
Calibration | T
measurement
| Interrupt |
ALU postprocessing T
according | Start temp measurem. |
| Interrupt '—’| Read Data |
6.2.2 HE

FEFFURAE 2 1, 2000 MS1002 4T & .

M 2 MR B EN:
a. M =L 2: 1% REGO ) bit3, MRange2 =1.
b. LS H I fih -

FED SV 2 o MS1002 75 S sk i g Rt A7 i [ea) [ea) o )

W B REGO [ bit6, SelCIKT=1 J% % = s b4,

REGO ] bit10-bit11, START_CLKHS FH Rty &y s il 4

REGO [f] bit12-bit13, CIKHSDiv & FH KB B BLAERT B ]y 0 /- A28 BUE ) (1, 2 B 4) o b0 i
ZINERF ][50 58 R g A B[] i) o 054 52 0

/NI TE] [T B s tmin = 2 X Trer x 26KHSDV

BRI T [AIBE s tmax = 214 x Trepx 2CIkHSDV

IR 2 x Trerx 20KHSOV<] B, A5 ALU FEAZHERT 23 H 3% Hi ZUE OXFFFFFFFF.
c. WHEITHM hit K

F F AT AYE REGO, bit8-bit10(HITINI)FF #5E MS1002 ZEJ & hits AN K. 76 [ 2 FiliE 1
WREZAME 3 K. KA Start WHHEA— RIS BToL HITIND B S 2 LE B8 RS 1.
MS1002 2> — ELl & BRI T ) hits REECHE K AR H . REGO, bit11-bit13(HITIN2)LZE E A 0.
d. RAEE R

Al B REGO (1) bit5(Calibrate)y 1 SR £ AEN & ZEI &G 2 o JUHEAT R HE

TDC 73 P& 1 ANFN 2 AN FEAE b RS F ORI v, XN SRR A Call # Cal2 fAfif DK .

A PRIV RSB HE{E Call #1 Cal2:

@ EL SPI 2 1K 3% Start_Cal_TDC $i§4 KBRS IF 5

&l 15 5E REGO [ bit4 (DisAutoCal)=1 K H &I 5 8. 7E K2 H08 F rh #1428k E 3 8.

PoH B B B 3 A IR A =] A5 : V3.5 2023.07.05
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e. & X ALU H#fi b 3

/R TDC BRI LR 3 JORFE, 1 ALU BRI BETHEL —CRFE. ATBAAE REGL [ bit16-bit19
(HIT1)BL K bit20-bit23(HIT2)h i B ALU I E RPN Bk b 2 18] IS TRD TR B o el TN SV B 2 ARe ik
|70, Start IkiffE TDC AHEBIE Y Stop ik AL 2 .

Regl = Ox21xxxx = 1st Stop Ch1-Start

Regl = 0x31xxxx = 2nd Stop Ch1-Start

Regl = 0x41xxxx = 3rd Stop Ch1-Start

ALU 42 HE LU 2 2 H B 8] [A] R -
(HIT1-HIT2)
Cal2-Cal1

Time=RES_X X Tref x 2CkHDIV
f. R A Al 7 2
It B REG2 ) bit19-bit20(REFDGE1 & FEDGE2), FH P LLEHE STOP 4 A2 BT ER T FEHT
Jhfik /2 (RFEDGE=0)if /& _E FHIS AN T [y [A) st foh % (RFEDGE=1). F Al 3B id % & REGO [ bit0-bit2(NEG_X)
TER— AN A\ 1 (Start, Stopl Al Stop2) ¥&IN—ANWE S AH# . 4 RFEDGE=0 Hf, NEG_X=0 Il -7+
Wi, NEG_X=1 R Bl R o
g. b
HT S EI(PING,  INT) A DUA AN A B H Wi, 75 REG2 [ bits21-23(EN_INT) Tk +%.
EN_INT=0 J&H Wi
1 ALU N
2 CLk BTG BOE B RAEL
3 TDC H ot th
A B TN R AR, 7R AR B S TR R B A P R . T T IREZ S,
F P ZiEt KRR “Init” ¥141k MS1002 DS TDC REWE 32K Start Al Stop 155

RES_X=CoarseCount+

PoH B B B 3 A IR A =] A5 : V3.5 2023.07.05
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6.2.3 JII &

WItEth 2 J5 TDC SonEl®] Start Wi -5 — ANk E IR TAE, BRI RS % & 1R
(EEMEJERE 2 FiEiE 1 FRZREIHT 3 YCRFD) BRI Ei e E 1 T/E, i@ E REG3
1] bit19-bit20 (SEL_TIMO_MR2) 3k £A [7] {19 5 o4 B b DRl DT PR 2 v B 1

7E AMHz B X N B W R

SEL_TIMO_MR?2 (@ 4 MHz, CIkHSDiv = 0)

=0 =64 us
=1 =256 us
=2 =1024 ps
=3 =4096 ps

FERS TN AR, TDC I 5 o S v I B o 9 A REAT A o

6.2.4 I A0 E

FERER, ALU JFIRIKIE HITL R HIT2 (8B A ER F RS RIE N 35 A7 4% . ALU BEATTHER
It 32 12 [ R 7 R ACB A A AR . BCE HIT1=HIT2=5, D] ALU,

ALU BEAT TS 76 97 ) I 18] R f A PR S TR -

3.3V 1.8us
2.5V 2.5us
2.0V 4.6us

EESE ALU ZSHRAE N (FF REG2, EN_INT fhi%E) , HEH 25 /e b g s i 5,
bR BT BAL. ARG AF A I EONIREN S 1, FRFR R N AN B T, RSN
bits0-bit2 AJ LLIE s AN Fa &t 1 S b B .

6.2.5 S ¥

HRAE ] P R %ARAS 10110ADR SRAEMS L EUE 1. T 32 IKIEH CRHERR) . MS1002 M
e R T 0 i 4

L2 A TR QIR B 32 A7 1A 18] 5 a7 SR A AT A IR ] S99 A i /I BAS7 PR P ] 161 o

Time=RES_X x Tref x 2CkHSDV

ALY BRI R FEVFBEAT — CRFE TS . MRS IE— JCRAE G B, WAAZIAE HITL/HIT2 5 A8
[ dr A KRR ALU THEHABSREE . fE HITI/HIT2 B A4 25 46us CRAEMED A BE R A
HIT1/HIT2 BEATER S #AE

.

configuration

write reg1=0x214400 '3 hits on channel 1, calculate
Hit1-Start

Initialize

while(Check interrupt flag)

write reg1=0x314400 calculate Hit2-Start

wait(4.6us)

write reg1=0x414400 calculate Hit3-Start

wait(4.6us)

JIT A KA B IR A S 1 Z A4S 0 21 2 v, ZRNTRETHIAESR 7] 37 A7 s ik 3.

55 MS1002 ZEREAT T RN B 2 Fi 0 208 R EARES “Init” PRI 40 LME T TDC /] RARUSCHT I
Start f Stop {55 .

PoH B B B 3 A IR A =] A5 : V3.5 2023.07.05
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6.3 Stop FRR
WERAEZARATRAE, MS1002 A LAV BN FEBRl A 11, HSkBE#lCETE STOPL | 3 IR hit HHAE—
W hite BEME LA START (55 N2 &, K& /T 10ns.
PN AERE R C BB “ 57 [T 5N ERE 5] BIARIE . SR P93 57 SR T I 1A e 5| R0 20 E
1. AJ{f REG2-REG4 H'[{] DELVAL1, DELVAL2 il DELVAL3 BT ¥ &
@ DELVALL -+ DELVAL3 s&6 14 A7 3R 70 F1 5 AL/ INEER 40 4H R 1) [ 58 V7 kB, L 3fe DA PN S5 S M A
BRI
Delaymin =DELVALX x Tref x CIkDivHS
O 55 1 B R [A) 2 3 AN B
O SERE L AT, RN B AR 2 20 G R —AMELR 3 AN 8
O WA B AE A B, WA 75 200 BE i (B0 2 i 5 BN 0.
15
4 MHz 7%, CIkHSDiv=1
DELVALL =" h3200 7F start {55 200 ps J&a 4 fo 200 — ANk
(128000/32 x 250ns x 21 = 200 s)
DELVAL2 =" h3300 7E start {55 204 us J5 4" o005 — ANk
(13056/32 x 250ns x 21= 204 us)
DELVALL =’ h3400 7 start {55 208 us J& 4 oV =AMk
(13312/32 x 250ns x 21= 208 ps)

7. FEER T RE R IR
7.1 BERG A

JEH MS1002 22 75—~ 2MHz-8MHz [ SR i B AT R e A . 7E VG 2 H MS1002 iE 75 25
o4 RSN RS (5] NN TR d S7wt i1 Rt =il

R 2 A5 AR5 HLIR Y 260pA.

A Dy R AE AT IS [R) U B N A 2B iR ds» T MS1002 BENS H Bh4% il 41k 7 a4 10 T 5 15 1]
FEMERS, TDC U INIT AARS 2 B3NS mid i b . FREEE B2 B T IR 2% 00 AL L [a] 1 5 & 1 2
iR, fE REGO 1) bit10-bit11(START CLKHS)-F#F4T ¥ & :

START_CLKHS =0 #Ri% %55

=1 RGaIT
=2 EiR 640 pus Ja TN &E
=3 FEiR 1280 ps 5 T IETIE

JEIRINF[A] AT LLFE 640 ps 1 1280 ps Z [AIBEATIGHE, IXAERL AT LAORIESR 3 % 25 00 5 T 06 2 /i st %
U o RT P BEHR 5 A 18 B 640 ps BLETS T .

I IX AP R TV, AT DA 2 AT 2 AT A .

PoH B B B 3 A IR A =] A5 : V3.5 2023.07.05
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7.2 SPI N
EATHEO S 4 28 SPI 3 %F, 75 SerialSelectNot (SSN), ANAEAE N 3 £kl Cd .
SSN ML HE

SCK - SPI SRR
SI - SPI EAC/TLITDN
SO -SPI H¥EkrH

MS1002 A X FFLLF SPI AR
Clock Phase Bit =1
Clock Polarity Bit =0

TE 1 T 55 B B AR S bt P v o T R AT BR . SSN 7 SR ik ) B v P T . AEREIREE /S A 22 ]
SSN R %F i L ~F 22/ 22 50ns.

AT SSN £ (SerialSelectNot) Jy e FLF- AR N AL LS, SSN BEOAMKHLSFIS, AT DICAAS [ fr 4
PEXPCHIAE, FRAMKIS S AL AT & PR -
7.3 REWILE

MEFEE 194, MS1002 fflt 7 HUEAIIIL I ThRE . ¥ B REG3 [¥) bit22 (EN_FAST_INIT)= 1, Hlbs
L ESYIEA TOC, NILTES AR TDC wk O GHE &4 AT R INE T o SRRt N 5&E T ik
R 33X T R —A Stop 5 5 IR N R ILE S .

e St B R 4 PR A ) WA S : V3.5 2023.07.05
http://www.relmon.com F:3770 552570
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RN

B WG B R R AW R R A1 583, WORMEER R C&@p 2 R T, KR, @i, 7F
B s, M. ES. EBT. BRL UE. Bk, RB/EFR. Rl Mok, I RIR P SMNE
B RN TR REAE AT, MS1002 i B T ik b Qo6 EE BIBOY AT I8 18] (TOF )l 25 o
FEH WA
WA S
MS1002 & /Ny BT ik 65ps, FEMOGINEE R FH BLREE /N T 1em.
LU e
MS1002 EA p AN ETE ], R EE 1 & 0 ~270m, MEIEH 2 JIE 75m ~ 60 km.
N S R
MS1002 ] SPI i TSI iz iy AT ik 40MHz, T H. 4 #k i TDC A1 ALY, Fr DL B AR AR, ARHE
& R T A
m O ERE T
MS1002 P ik e 75 0] B ST AN b B S AR IE BRI, X AN BT O I BE AR 8 AT — e AR
W DRI
MS1002 A TAEFIPRHRM AR, TAERBICHRTE 250pA Aidy, IRIRBECHERTE 1uA 24, 54
A L AR LU EE P i

o

A

FEWOGIN FE S T U, MS1002 AT DASEILIT PR B AR A HE DI . I PR RS A HEI & L Jzg BE B AR v U
HEIX =M, U 230 5o 43X = b A 2
a. JEFE B AR B

T ER RS AR AN R MV 1 IAEIR G AR SEELN, MEEOON ToC MITTER AR, &
(30 A DN FEE PR T SR, R o o T T RE AN 52 LS AR BE R ML, i AR E MEAR O 8022

Amplifier Transmitter

) T ]
Microcontroller Pulse Laser Diode ran:;‘rr\::smn
(Mcv) [
1

—_———— Detector ¢ — —

|

I

E I

Start [ |
I

1

i WA Reflector
Stop2 Avalanche Photo Receiving
- Diode (APD) [ Lens
MS1002 U
) mplier Receiver Optics
(gain controlled)
1 PR B I R =
PN B SR B A A PR A ] WAS: V3.5 2023.07.05
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RUINCIIG TECHIOLOGY

MS1002

Clock | I | | I | | | I |

Start ‘

—Time after Fake Start

. P
Measured Timg| /

- : /

_| Difference p
Stop1l <

7
/
S ll-" ALU Postprocessing Time
Stop2 ]
J Enable Fast Init
/
Interrupt J
—_
SPI Interface

TR AR A RN B A A7 AR B
REGO-REG2

T ER RS AR HE D B e P

> Not needed if Enable Fast Init
(EN_FAST_INIT=1)

| |
< X send nit S——
N Read Data | Send Init |

Bit REGO WE REG1 WE REG2 WE
23 0 0 0
22 0 0 EN_INT 1
n.c. HIT2 -
21 0 0 1
20 0 0 RFEDGE2 0
19 0 0 RFEDGE1 0
18 0 0 0
n.c. HIT1
17 0 0 0
16 0 1 0
15 0 EN_FAST_INIT 0 0
n.c.
14 0 s.C. 1 0
13 0 0 0
ClIkHSDiv
12 0 HITIN2 0 0
11 0 0 0
START_CIkHS
10 1 0 0
9 n.c. 0 HITIN1 0 DELVAL1 0
8 n.c. 0 1 0
7 n.c. 0 n.c. 0 0
6 n.c. 0 n.c. 0 0
5 Calibrate 0 n.c. 0 0
4 DisAutoCal 1 n.c. 0 0
3 MRange2 0 n.c. 0 0
2 NEG_STOP2 0 n.c. 0 0
1 NEG_STOP1 0 n.c. 0 0
0 NEG_START 0 n.c. 0 0
PoH B B B 3 A IR A =] WAS: V3.5 2023.07.05
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REG3-REG5

MS1002

Bit

REG3

W REG4 BWE REG5

BE

23

S.C.

S.C.

22

S.C.

S.C. n.c.

21

EN_ERR_VAL

S.C.

20
19

SEL_TIMO_MR2

s.C. EN_STARTNoise

s.C. DIS_PhaseNoise

18
17
16
15
14
13
12
11

[EnN
o

ORr|INWIARlUW|O(|(N|0|O

DELVAL2

n.c.

DELVAL3

n.c.

o|0O|0O|0O|0O|0O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|Rr|O|O

Oo|0O|0O|0O|0O|0O|0O|O|0O|O|O|O|O|O|O|O|O|O|O|O|OC |, |O|O

OO0 |0O|0O|0O|0O|0O|O(O|O|O|0O|0O|O|O|O|O|O|O|O|O|O|O

b. LB B RN &

AT B A HE D R I I M RG] 1 AP ARG 4 A e A I R S . Sl R B, A
TDC MMAMEEL ALU THS ORISR I SHARSCHOE, JRIRAF RIS R A A s . B0 s M EEAR 2 P v A
HAERAE, SR T B S, i DL AR AR AE L

——Time after Fake Start
Start

Stopl

-

ﬁ

L

Measured Time Difference

Stop2

Cal2—»|
Call-p
Clock

—ALU Postprocessing Time

Interrupt

SPI Interface

/7

I B A R

e
t

Sg { ReadData 3 Send Init Je———

WM Fiis B RSB A BR 24 W)
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A7 MS1002
T R R A W A A L
REGO-REG2

Bit REGO WH REG1 WH REG2 WHE

23 0 0 1

22 0 0 EN_INT 0
n.c. HIT2

21 0 0 1

20 0 0 RFEDGE2 0

19 0 0 RFEDGE1 0

18 0 0 0
n.c. HIT1

17 0 0 0

16 0 1 0

15 0 EN_FAST_INIT 0 0
n.c.

14 0 s.C. 1 0

13 0 0 0

ClIkHSDiv
12 0 HITIN2 0 0
11 0 0 0
START_CIkHS

10 1 0 0

9 n.c. 0 HITIN1 0 DELVAL1 0

8 n.c. 0 1 0

7 n.c. 0 n.c. 0 0

6 n.c. 0 n.c. 0 0

5 Calibrate 1 n.c. 0 0

4 DisAutoCal 0 n.c. 0 0

3 MRange2 0 n.c. 0 0

2 NEG_STOP2 0 n.c. 0 0

1 NEG_STOP1 0 n.c. 0 0

0 NEG_START 0 n.c. 0 0

WM Fiis B RSB A BR 24 W)
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A5 : V3.5

2023.07.05
3771 F2911



http://www.relmon.com/

ki B MS1002

REG3-REG5

Bit REG3 wWE REG4 BHE REG5 WE

23 s.C. s.C.

22 s.C. s.C. n.c.

21 EN_ERR_VAL 5.C.

20 s.C. EN_STARTNoise

SEL_TIMO_MR2

19 s.C. DIS_PhaseNoise

18

17 n.c.

16

15

14

13

12

11
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o

DELVAL2 DELVAL3

n.c.
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Amplifier Transmitter

Microcontroller Pulse Laser Diode Transmission
Lens
(MCU)

Detector ¢ - —

Start [ — —
Stopl
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Stop2jo Diode (APD) Lens
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Start

C——Measured Time Difference

——Cal2——»

laCallp

/
Stopl H
ok ||
Clock /

——ALU Postprocessing Time

Interrupt

SPI Interface

PS4

|

2L B B AL D A A A L B

2L B B R I

(( Read Data Send Init
NREE D

REGO-REG2
Bit REGO WE REG1 WE REG2 WE
23 0 0 1
22 0 0 EN_INT 0
n.c. HIT2 -
21 0 1 1
20 0 0 RFEDGE2 0
19 0 0 RFEDGE1 0
18 0 0 0
n.c. HIT1
17 0 0 0
16 0 1 0
15 0 EN_FAST_INIT 0 0
n.c.
14 0 s.C. 1 0
13 0 0 0
ClIkHSDiv
12 0 HITIN2 0 0
11 0 0 0
START_CIkHS
10 1 0 0
9 n.c. 0 HITIN1 1 DELVAL1 0
8 n.c. 0 0 0
7 n.c. 0 n.c. 0 0
6 n.c. 0 n.c. 0 0
5 Calibrate 1 n.c. 0 0
4 DisAutoCal 0 n.c. 0 0
3 MRange2 1 n.c. 0 0
2 NEG_STOP2 0 n.c. 0 0
1 NEG_STOP1 0 n.c. 0 0
0 NEG_START 0 n.c. 0 0
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REG3-REG5
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REG3
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REG4
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REG5

BE

23

S.C.

S.C.

22

S.C.

S.C.
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S.C.
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20

19

SEL_TIMO_MR2

S.C.
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18
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16
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